GenX (HFPO-DA)

¥
Fiid F
//\ \"{\ c’F
FoS N
e

Litths Privar

ED_005565_00007664-00001



ollution is known to
threat (Landrigan et al. 2017)

large proportion of the environ

lic health

ent attribute

oant
b
]

oty L0

fies

Crannd
ES

iasagssee

sy 333
P Ko K8 af ’ hestion st

sigune 3 The polivioms

s S, S VS5 s

ED_005565_00007664-00002



xposure and effects are
poorly understood
ffects likely underestil

Historical lessons — P

Rumbersof pollutionrelateddeaths
includedinGBbetimateshyrone

one 5333}3*3}2
8w

fone2

Emerpng busitilunnu ot tien bealt et B
D bnmes bt Bisd senetinelidadie 3,
LB aciincnrin ehicroao

Figare 3 The poliulome

ED_005565_00007664-00003



All PEAS (n = 3000 - 5000)
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wledge / expertise / research on

2015 2016
Porfluoinated Componnds n the | pouwbaenes PsiibRRay T = %&?ﬁ%ﬁgﬁ i
Bage Fear Bralnage Rasin in Huth o
Larnling st B &

wbin disids SPEECAY)
7 Mabiwst Woters Yhdng Rocurste Mois

que non-targeted analytical laboratory
capability

— “If it can’t be measured, it is as though it doesn’t exist.”
— We have no preconceived notions or lists
— 1,000s — 10,000s of chemicals

» Being applied to dust, soil, food, air, water, products,
plants, animals, and humans

ED_005565_00007664-00005



I Ggsi2, ISR Bt TR by Y

GENX DOMINATES THE NEWS IN 2017

ke 2, 2

By Resll Jobe - o

i i

masily back 5% tisneyiand after guests

WILMINGTON, NC (WWAY) — O juns Tth, the Starnews brake e sy a ek in e Uape Foar Blvse, A% the region
learned about this tompound fram the Chernours chemical plant near Fayetteville In the drinking water supply, citisens

waried answers.

https://www.wwaytv3.com/2017/12/27/genx-dominates-the-news-in-2017/
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e Non-targeted analysis reveals
sievifisatenes id Sooved § fird Sther Carhunie Aoils (R FEL R
rs Using Reoirats bMass

previously unknown PFAS drinking et
water contamination

e GenX quamt ed in drinking water

% Watershod of

) HEW TEFLON TOXIK FOUND ¥ NORTH
=0 CAROGLIBA DRINIING WaTER

o Local news media picks up c
research reports © (Jun2017)

oo Ttdane
Yoxin

s ¥ 4

CHEMIDURS SAYS 1T WiLL TAKE ADDITHONAL 5TEPS
T BEEF GENY FROM CAPE FEAR RIVER AS EPR,

STATE BEGN INVESTIGATIONS (J un 2017) e Chemours métﬁgates GenX

e NC DEQ, EPA {including Region 4
and ORD) partner to monitor
mitigation effectiveness

9‘35:@ 3
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(Sep 2017

@

(Aug 2017)

Non-targeted analysis shows
PFESA byproduct discharge
unaffected by GenX mitigation

Chemours’ site test wells show

high-level GenX & PFESA

byproduct contamination leading
to concern over near-by drinking
wells

{in process)

NC DEQ & Chemours test near-by
residents’ well/drinking water for
GenX & PFESA
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CHORTH CARULINA
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State directs Chemolrs to provide residents with bottied water after GenX found in
preliminary well tests
RALENGH © State oificials have ditected Chentours to: brovide boltled water 8511
homeowners near the company's Fayetteville Works facility after the company's
preliminary test results showed GenX above state health goals in residential drinking
wells.

The state Department of Environmental Quality and Chemours started testing residential
wells near the facility after GenX was detected in 13 industrial, non-drinking water wells
oh the facility’s property. Chemours is Testing the private wells for GenX. DEQ is Testing
private wells near the facility also, but in addition to lesting for GenX, the state agency is
also testing for two other fluorinated rompounds, PFOA and PFOS. The state agency is
testing for the three Huorinated compounds because they all have established health
goals. The state expects its test results in the coming weeks.

To date, Chemours has received preliminary test results for 32 residential wells for
peaplaliving near the faciliby GenX Was niot detacted in 13 rasidential wells! GeanX
concentrations were found below the state’s provisional health goal of 140 paris per
trillion for eight other residential wells. The 11 homeowners with GenX levels above the
state’s provisional public health goal were supplied with bottled water and health
information about GenX. Most of the 11 wells with slevated GenX levels are north of the
tacility.

The company's test results have not been validated. Out of an abundance of caution, the
state directed the company to sSupply bottled water to residents after receiving word
Friday of the first batch of preliminary test results, and then again on Tuesday when
Chemours noatitied the siate of another batch of preliminary results.

“We want to make sure people with elevated toncentrations of GenX in their wells have
an immediate alternative water source,” said Michael Regan, secretary of the N.C.
Department of Environmental Quality. “Making sure people have clean diinking water is
our top priority. "

This week, DEQ has continued collecting water samples Yor residential wells nearest the
facility. As of Wednesday, DEQ had collected water samples for 31 residential wells in
Bladen and Cumberiand counties. The state will send samples to Gel Laboratories in
Charleston, 5.C. for analysis and use the results of Testing to determine if people need
alternative sources of water and if GenX or the two other Tluorinated compounds
produced at the facility have moved info the surrounding community. If tests reveal
levels of any of the flucrinated compounds above established health goals, the state will
direct Chemours to provide affected homes with nliernative water and health information
oh the compounds.

it's important to understand that the siate’s provisional health doal for GenX represents
the concentration of GenX at which no adverse, non-cancer health effects would be
anticipated in the most sensitive populations over ah entire lifetime of exposure.
Heaalth-ralsted information on i?a 8]

ab fies i nn anois

i
AAAAA . Residents with questians abo o health effects related to
GehX PEOA of PEOS can contact the N.C. Department of Health and Human Services at
S18:707:5800;
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PFAS Generally Not Removed During Conventional Drinking Water Treatment

Finished or tap water {ng/L)
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US (Quinones and Snyder 2009) PFOA L
Japan {Takagi ot al, 2008, 2011; Shivakoti et al, 2010) g
UK (Atkinson et al, 2008) e

Australia (Thomson et al. 2011b)
Thatland {(Kunacheva et al. 2010)
Metherlands {Eschauzier et al. 2012)
France (Boiteux et al. 2012)
Spain {Flores ef al. 2013)
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Raw water {ng/L)

Similar for PFOS, PFHXA and PFHDEG

Rahman et al., (2014) Water Research, 50:318-340
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- H@W much ?FQA in my sample?

e Susp @m
Which chemicals in this database are in my sample?
geted Screening

What are the chemicals in my sample?

(HRMS)

T10F
Q-TOF
Orbitrap

@
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Miaxs Defect

12.0000

Negalive Mass
Defect
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= H Octane
y Ml mass 1141448

— Octanoic Acid
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Surface Water
Ground Water
WWTP Effluent
Drinking Water

HDPE Boftles :i‘

Sﬁammﬁg from agmgramaméﬁéy or Emjammééy a votontis 1 PN
displaced locations allows triangulation of sourcing Source

Strynar et al. Environ. Sci. Technol., 2015, 49 (19), pp 11622-11630

ED_005565_00007664-00015



S

Mass

Fu
3

4 m
Retention Time

ED_005565_00007664-00016



Paw H
East aoagt of
Urited Blates
Blaw York
Washinglon, O

Lite Filver

TABLE 3. Measwed Soncenwations at the Eleven Sites with the Highest Total Soncentrations of PFls in the Cape Fear River
Basin® (See Figwe 1 for locations)

P Cnpa Fear Biver 612 g1 £ £y o8 et £6  PFOS  PEHS  PFBS
river g/l gl g/ (ep/ld pld (el oAl ngfld el (el total g/l

52 128 9 287 g 1.7 27 843 B4 842
287 1iz 187 21} 14.5 324 7TBY 281 828
e 108 187 33,2 137 364 248 304 502
2.0 28,2 1%1 i Y32 2 748 288 574
15.0 1.2 g 238 238 WD 531
8.87 S ) 135 I MD 378
3.34 348 . 24. T84 552 ND 287
5,39 387 282 9.25 4.8 ND 233
675 38.0 . 237 .05 &1 MWD 211
755 312 5. 4,52 884 212 188
= LGG 2.24 12 3. 383 6.4 3.20 185

* fralivivred values show maxirngl conoantralions of egch compound.
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Fayetteville, NC (Cape Fear Ri
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Analyte 001 002 003 004 005 006 007 008 008 009
o] 23 502 3761 6 4 0 8 7 5 3
C5 441 5607 435840% 17 9 1 32 46 12 9

PFBS 4 5 3 4 5 2 9 5 6 4
Cé 17 90 434 18 12 2 27 16 18 14
c7 37 599 3872 14 17 0 11 20 21 9

PFHS 7 12 10 9 7 4 9 10 9 22
c8 32 39 71 33 25 2 38 36 41 18
Cco 13 34 127 7 11 1 6 8 11 5

PFOS 19 27 26 17 23 0 0 16 18 14
C10 10 17 12 11 0 3 3 8 10 5

items in red exceed the standard curve high end of 500 ng/L; 10x diluted and re-analyzed; ¥ still exceed curve and ars sstimated
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Mass Defect

_________ = Effluent

* Upstream

High Priority Species:
Unique to Downstream,
Likely Fluorinated

o 2 ;

&

Retention Time
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November 2015

Identification of Novel Perfluoroalky! Ether Carboxylic Acids {(PFECAs)
and Sulfonic Acids (PFESAs) in Natural Waters Using Accurate Mass
Time- af»?l;ght Mass Spectrametry (?{}FMS)

" Rebeoca ?‘&Iaﬁwiai’mz. * Shuang L e, Andrew L. indstram,”
Mivhas! Thuerman,” Imma Zarmz, and Carol Ball”

Mark Strynae™ Sonda Eh&g}mo &
Erik Andersen,” Larey MeMillan,”

Table 1. Acverate Mass of Pobvfluorinatal Coanpowads amd n-Source Arvtifacts Foaund in Bxtracted Water Samples

sndreathaors- ol 3 oxdiecanain ol

VRS

35781 b pentansarksdormei. 419543 EEEE 2251 BER ST

Example Structures

)\ /\(z j’\” Monoether (6):

T "GenX (HFPO-DA)

Polyethers
sulfonates (2);
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Sulfonates
CAS 697-18-7 LegaCyF ¢ Vinyl Ethers

CAE 335671

F BEOA CAS  10483.453.3

0 CAE  1187-93-5

—Q F
o) - CAS 3825261 F
PN . APFO . F
/
o
F
F
16080-14-5
F CAS 1623058 F
O§S/
F :to
o Foas e77-67-8
= CAS 4089-58-1
F
F F
F FF

DUPONT FAYETTEVILLE PLANT
22828 NC HIGHWAY 87 WEST
FAYETTEVILLE, NC 28306-7332
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/" HFPO

CAS  428-59-1
EF

F

O
2012-2016 F
Estimated emission
Q@kﬂk Ib/yr

HFPO-DA F
CAS 13252-13-6

Vinyl Ether Production

HEFPO-DAE CAS 2062-08-8
CAS 2062.98.58 ©

Pijlyvinyl Ether
Intermediates

F—p—F GenX F

k F / CAS 62037-80-3
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CAS 1682-78-6 +

% 7>;< CAS 2062-98-8 CAS 10493- 43 3 \%\ CAS 2062-98-8
CAS 2927-83-5" % g - CAS 1187-93-5 ¢

o L

Polyvinyl Ether
Intermediates

Acid Fluorides

Head-(CF,),(CF,0) -Head
Polyvinyl Ether
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« Nafion is a sulfonated tetrafluoroethylene based fluoropolymer-copolymer.

« proton conductor for proton exchange membrane (PEM) fuel cells

. H /CFE\)\ ,CF%\
E CF:2 R By
0 F /
/ F F

CAS 116-14-3
CAS 16090-14-5

CAS 66796-30-3
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November 2016

Legacy and Emerging Perfluoroalkyl Substances Are Important
Drinking Water Contaminants in the Cape Fear River Watershed of
North Carolina

Mei Sun,®™ " Elisa Arevalo,” Mark Strynar,” Andrew Lindstrom,” Michael Rjzc;h;u'dsl‘m,g Ben Kearns,
Adam Pickett,” Chris Smith,” and Detlef R U. Knappe’

§
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StarNews

Toxin taints GFPUA drinking water

Cape Fear River
Fayetteville to Wilmington, NC

MOSTPOPULAR
3

a2y Waughy Hageely SterBows Darrespondent

OUR PICKS

Ligtlity can't fileer out chemdcal produced wpriver

ED_005565_00007664-00027



PFBA B  PFHxA
mPrBs @ PFHXS PFPrOPrA

CommunityA B0 BB } Pittsboro, NC
=127

Community B Fayetteville, NC
7S

CommunityC L s
134

{ 200 400 £00 800
Average concentration in drinking water source (ng/L}

Figure 1. Occurrence of PFASs at drinking water intakes in the CFR
watershed. Concentrations represent averages of samples collected
between June and December 2013. Individual samples with
concentrations below the quantitation limits (QLs) were considered
as 0 when calculating averages, and average concentrations below the
QLs were not plotted.
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&0 F00 800
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(b Raw water

Pro-coone offluent

tHod water |

Settted-ozone effluent

BAL effluent

Firushed water

¥

Q 50,000 100000 150000 200000 250,000 300000

Peak area counts of emerging PFASs
at a WTT in Community C
PEMOAA PEMOP:A B PFMOBA
PFO30A

B PFPOMA
PROZH=A

i

o ¢ / 3 PEOIZHNA

rEpestes (GenX) PEMOIAA
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6 weeks mid June — early August
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20M

2012

2014
2015

2017

Date
11-4-11
1-26-12
2-1-12
2-9-12
5-4-12
5-4-12
11-24-14
5-12-15
5-12-15
8-6-15
5-12-17
6-20-17
6-27-17
7-4-17
7-11-17
7-18-17
7-25-17
8-3-17

868473

346 8470

396 8409

W W
W W
RS RS
LY.

= F

. F
F F&F
F ;O

0%

OH
Formula: C,H,F,0,5
[M-H]-: 296.9473 Da

/

i i
W W
W W
i i

®

®

X

o

X

x

®
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Deobad 406 86587 3408370 2 4400300 2 540 B934

®

®

%

x




Date 2868475 2 3460470 2 3060400 [ 4069504 2 406 BEBY 1 3409370 | 4409300 540 8234
2011 11-4-11 x % x
1-26-12 ¥ x x - ¥ ® % x

2012 2-1-12 % x \
= F
o F
5-4-12 % % %
5-4-12 ' ® ® % v
2014 11-24-14 * x x ¥ x Formula: CHF,,0,
2015 5-12-15 [M-H]-: 406.9595 Da
5-12-15 %
8-6-15 ¥ ¥ ¥ X
2017 5-12-17 % x " x v F o

7-4-17 v ¥ & & " g Formula: C,HF,,O,
. [M-H}- 426 9657 Da

8 - 3 - 1 7 W ¥ W W W x 4 ¥
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20M

2012

2014
2015

2017

Date
11-4-11
1-26-12
2-1-12
2-9-12
5-4-12
5-4-12
11-24-14
5-12-15
5-12-15
8-6-15
5-12-17
6-20-17
6-27-17
7-4-17
7-11-17
7-18-17
7-25-17
8-3-17

286 0475

346 8470

396 8409

X

4068584 496 D657

/’

Formula: C;H,F,0.S
[M-H]-: 340.9372 Da

340 8670

®
x

X

440 9302

X

x

540 8234

®
x

%
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